Let A = K(x,, x,) be a free associative algebra of rank 2 over an arbitrary field K. In this note.
we prcscnt a 'matrix test' for an endomorphism of the algebra A to be an automorphism in the spirit of the 'inverse function theorem'. With any cndomorphism 4 of the algebra A. we associate a matrix .I,,, ('the Jacobian matrix') with the entries from A and another matrix J; such that C$ is an automorphism of A if and only if the product 5;;,5,,, is a nonzero scalar matrix. Invertibility of J,,, alone is not sufficient as a simple example shows.
LetA=K(x,, x,) be a free associative algebra of rank 2 over an arbitrary field K. In this note, we consider the automorphisms of A. Those have been described in [2] : the group Aut A is generated by the automorphisms of the form: (1)
x,+x?, x2+x,; We are going to present here another test for an endomorphism in the spirit of the 'inverse function theorem'. This idea is due to Birman who obtained a corresponding result for a free group of an arbitrary finite rank (see [l] ). This was later generalized by Krasnikov [6] . Quite recently, similar results for Lie algebras
have been obtained in [7] (for free Lie algebras) and in (81 for a more general situation.
With any endomorphism 4 of the algebra A, we associate a matrix J, ('the Jacobian matrix') with the entries from A and another matrix Ji such that $ is an automorphism of A if and only if the product J,*J, is a nonzero scalar matrix.
Invertibility of J, alone is not sufficient as a simple example shows.
In order to define the matrix J4, we have to introduce some more notation.
There is an augmentation (2) Suppose now that for some endomorphism $J of A one has J: J* = crl for some nonzero element cy of the field K. Multiplying both sides of this equality by the matrix X on the right, we arrive at Jz Y = aZX. This is equivalent to the system of equalities (1) and (2). Again we may assume that y, ,y, E A. Multiplying now both sides of (1) by x2, both sides of (2) 
